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speed is required, the inlet area is increased by increasing the depth of the
runner. Such a turbine has a comparatively large ratio of inlet area to
discharge area, and the velocities of discharge are relatively high. For high
heads 6 may be between 60° and 90°, and, for medium and low heads, between
90° and 135°.
Similarly, while the hydraulic efficiency decreases as a increases, the
volume of flow increases with a, and the maximum output is obtained when
the product of Q and v\ is a maximum. For high efficiency a should be as
small as mechanical considerations permit, generally between 12° and 18°.
Where a cheap turbine is required and the efficiency is not of great importance,
a may have a value as high as 35°.
Specific Speed of a Turbine.—If P denote the output in b.h.p.,
then, for a given turbine,
 (1)	the speed N is proportional to v H,
 (2)	the discharge Q is proportional to v H,
 (3)	the output P is proportional to H VH = W.
In order to afford a basis of comparison of turbines of different diameters
and proportions operating under different heads, the term known as " specific
speed " has been introduced. This may be defined as the speed at which
a runner would operate if reduced geometrically to such a size that it would
develop i h.p. under unit working head. The figures for specific speed
given in the following pages refer to a unit head of i ft. If the metre be
adopted as the unit, these figures require to be multiplied by 4-45.
To determine the value of the specific speed, imagine the head to be
reduced from H to A, the dimensions remaining unaltered. Then, since
the peripheral speed for maximum efficiency is proportional to \/H, while
the output is proportional to H, we have:
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Now imagine all the proportions of the turbine to be reduced in the same
ratio. Since for a given' head the number of revolutions is proportional
to the diameter, and since the quantity of water is proportional to the inlet
area, and therefore to the square of the diameter, we have
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